The promotion and inhibition of collagen-breakdown in organ cultures of pig synovium: the requirement for serum components and the involvement of cyclic adenosine 3':5'-monophosphate (cAMP).
In many pathological situations connective tissue cells acquire the ability to degrade the macromolecular components of their extracellular matrix. To study the destruction of collagen we used organ cultures of porcine synovial tissue. In the presence of 15% rabbit serum explants shrink considerably during 10-14 days, owing to early loss of interfibrillar material followed by retraction and local destruction of collagen fibres, partly by phagocytosis. These changes, and the release of latent collagenase into the medium, are largely inhibited by cortisol and partially by indomethacin. Collagen destruction can be greatly accelerated by the addition to the culture medium of one of the following: sodium fluoride, 3-isobutyl-1-methylxanthine, dibutyryl cyclic adenosine 3':5'-monophosphate or forskolin; these agents are known to affect cyclic adenosine monophosphate metabolism and our results suggest strongly that a change in the intracellular levels of cyclic adenosine monophosphate is a key-step in the process leading to the increased catabolism of collagen. With these compounds the destruction of collagen is largely extracellular; the histological changes and the increased levels of collagenase associated with the destruction can be prevented by cortisol and, except in the case of dibutyryl cyclic adenosine monophosphate, at least partially by indomethacin. Without serum only 3-isobutyl-1-methylxanthine sometimes causes drastic breakdown of collagen. This model system should be of great benefit in exploring the mechanisms involved in collagen destruction.